Introduction

35
The materials transported by rivers have been modified as humans have become a global 36 impact force affecting ecosystems; thus, that time period is defined as the Anthropocene (Steffen 37 et al. 2011 ). In accordance with Meybeck and Vörösmarty (2005) , some river fluxes have 38 increased (e.g. contaminant metals) and others seem to have decreased (e.g. dissolved silicate).
39
However, the overall dynamic is characterised by an increase of fluvial loads with the beginning of 40 industrialisation, resulting from the disposal of urban and industrial wastewater and changes in 41 land use and management. In the early 80s, Salomons and Förstner (1984) stated that, since the transported by fluvial water. In this context, trace elements (TEs) in water systems have been the considerations (Evans and Prego, 2003) . The aim of this work, in accordance with the Future Earth 84 and Geotraces guidelines, is to estimate the river-ria discharges of TEs, assessing the 85 anthropogenic changes in their annual yield. So, the land-ocean transport of TEs from small rivers 86 subjected to human pressure from water impoundment and receivers of municipal waters 87 receiver can be compared and evaluated. The fluvial discharges of dissolved and particulate TEs 88 into the Ria of Cedeira (NW Iberian Peninsula), which 95% of the drainage area is covered by 89 three small rivers with similar climate and land-uses, was tackled. During an hydrological year 90 samples were taken in the rivers draining into the ria, being one considered anthropogenically 91 undisturbed (Das-Mestas River), another affected by treated wastewater discharges from the 92 town of Cedeira (Condomiñas River) and a third having a drinking water reservoir on its course 93 (Forcadas River). The assessment of the possible impact on TEs transport to the ria is based on 94 four particular objectives: (i) to define a river-ria baseline of the annual fluxes and loads 95 normalised by the fluvial basin area; on the basis of that reference, (ii) to identify the changes in the Forcadas reservoir (11 hm 3 ) for water supply and small hydropower production (2 MW) and 140 the population density is between 29 and 31 inhab·km -2 . data when there is a low correlation between concentration and flow (r 2 <0.5; Quilbé et al. 2006 ; applying a correction factor to minimise bias, taking into account all of the days with flow data 233 (Richards, 1998) , representing the ratio between mean measured loads and mean actual flow 234 (Johnes, 2007) . Beale's ratio estimator use to have a better performance than other ratio 235 estimators (Bierman, 1989 
254
The hydrograph in Fig Table 2 .
276
Water temperature of the river varies between 8.1ºC and 16.6ºC, with variations linked to an 277 oceanic temperate climate. Electric conductivity was relatively constant ranging between 112 and 278 151 S·cm -1 (125±10 S·cm -1 ). Recorded pH levels were from neutral to basic in the whole period, 279 ranging from 6.8 to 8.0. Dissolved oxygen was always close to saturation (>91%). Suspended 280 particulate matter (SPM) ranged 1.0-13.5 mg·L -1 and its annual load was estimated to be 362 t·yr -1 281 from Eqs. 1-3, being the major continental SPM contributor (51%) to the Ria of Cedeira. 
294
Average concentrations of dissolved TEs were lower than 1 nM for Cd (0.013), Pb (0.039),
295
Co (0.56) and Mo (0.70); between 1 and 10 nM for Cu (2.7), Ni (5.2) and Cr (6.6); from 10 to 100 296 nM for As (38) and Mn (48); and higher than 100 nM for Al (640) and Fe (1070). Dissolved TEs kmolFe·yr -1 , 42 kmolAl·yr -1 , 2.7 kmolMn·yr -1 , 2. Table 3 for comparisons with the rivers draining to the Ria of 482 Cedeira. In this way, the Das-Mestas River showed a higher As discharge (six times) and lower 483 loads of Cd, Co, Mn and Mo (3-10 times) than the World fluvial average. The aforementioned low industrialisation), these two flows of water can be considered the result of one prevailing 514 anthropogenic factor.
515
The annual yields normalised by surface area are more suitable values to compare rivers 516 of different basin sizes (Meybeck, 2009 , 2005) . than those of Das-Mestas reference (Fig. 4A ). Lead is a common contaminant in wastewater both dissolved (Fig. 4A ) and particulate (Fig. 4B) , in the Condominas River where the annual 549 normalized yield was the highest (Table 3) .
550
The fluvial flux of TEs in the particulate phase is influenced by the amount of SPM 551 transported by the Condomiñas River, which doubled the Das-Mestas River flux ( Table 2) Forcadas River should be a result of processes occurring inside the water reservoir. It is noted, on the one hand, that dissolved yields of the Forcadas River, compared with the Das-Mestas River, 568 showed CF<1, particularly for Cu (0.38), Al (0.36), As (0.17), and Cr, Mo and Pb (<0.11) except for 569 Mn (2.9) that is a remarkable decrease in the baseline contributions of dissolved TEs to the Ria of 570 Cedeira (Table 3) . On the other hand, the decrease observed in the dissolved elements also 571 occurred in the yields of particulate TEs, i.e. CF was always lower than 0.2, excluding Mn and Mo 572 with CF≈0.9. The very low concentration of the SMP in the Forcadas River is the reason of the low 573 yield of particulate TEs (Table 3) 
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